JP 98189838 Machine Translation - FirstPass 



(19) [i%=i7ll] a*B!f#i^lT (J P) 
(12) Kiknmil 'A^M^#if'i>fg (A) 

(11) [^ZfMS-^l <im^^ 0-1 89 8 38 

(43) I'AmBl ¥fi)t1 0=^ (1 9 9 8) 7^2ia 

(54) imMoimi f^e^y^u 
(51) mm^Vf^mmem 

H01L 23/36 
23/373 

[F I] 

H01L 23/36 D 
M 

[tammm] fd 

(21) [tti^S^] ^tSI¥8-3 5 7 O 3 2 

(22) [tUMB] ¥fj!c8^ (1996) 12^258 

(71) [tamA] 

[ISSllH-^] 0 0 0 1 3 1 2 2 3 

[fimXISSfilr] KS«B-;tEiain2Tg 1 8#6^ 

(72) [f£B^#] 

tea 

(72) [%mm] 



(19) [Publication Office] Japanese Patent Office (JP) 

(12) [Kind of Document] Japan Unexamined Patent Publication 
(A) 

(11) [Publication Number of Unexamined Application (A) ] Jap 
an Unexamined Patent Publication Hei 10 -189838 

(43) [Publication Date of Unexamined Application] 1998 (199 
8) July 2-1 day 

(54) [Title of Invention] HEAT CONDUCTING GEL 
(5 1 ) [International Patent Classification 6th Edition] 
HOIL 23/36 
23/373 

[FI] 

HOIL 23/36 D 
M 

[Request for Examination] Examination not requested 
[Number of Claims] 8 
[Form of Application] FD 
[Number of Pages in Document] 4 

(21) [Application Number] Japan Patent Application Hei 8 -35 
7032 

(22) [Application Date] 1996 (1996) December 25 day 

(71) [Applicant] 
[Applicant Code] 000131223 

[Name] SIGEL INC. (DB 69-274-1283) 
[Address] Tokyo Minato-ku Takanawa 2-18-6 

(72) [Inventor] 

[Name] Makita Yoshiaki 

[Address] Kanagawa Prefecture Sagamihara City Isobe 1234 -7 
(72) [Inventor] 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.l 



JP 98189838 Machine Translation - FirstPass 

-f Jink's ^ 0 3^ 

(72) [^P^^] 
(72) 

[fi^rXliS^] tf [?l!S)S7Kmft^iiIS 1-8-21 
(74) [ftSA] 

(57) 

i-SEibLxL^^w<i:^f#Mi: Lxfiic*-;. r#)i£^:t'il. raitS5i 



[Name] Takada Masakazu 

[Address] Kanagawa Prefecture Kawasaki City Saiwai-ku Nakasai 
waicho 2-36 purple Komiya 103 number 

(72) [Inventor] 

[Name] Imai Takashi 

[Address] Shizuoka Prefecture Shimizu City Tenno Higashi 1 -1 
5 

(72) [Inventor] 

[Name] Kageyama Haruyo 

[Address] Shizuoka Prefecture Shimizu City Muramatsuhara 1 -8 
-21 

(74) [Attomey(s) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Conformity and thermal conductivity which are req 
uired " heat release sheet " as were granted, itdesignated that 
novel heat conducting gel is developed as technology problem. 

[Means of Solution] Heat conducting gel of this invention, incl 
uding with condensation type gel and silicone oil and the 
thermally conductive filler, becomes with fact that with 
ambient temperature it has hardened inthe gel as feature, 
possesses high adhesiveness and high mechanical strength, 
furthermore and possesses high heat conductivity. 



[Claim(s)] 

[Claim 1] Including with condensation type gel and silicone oil 
and thermally conductive filler, heat conducting gel 
whichdesignates that with ambient temperature it has hardened 
in gel asfeature. 

[Claim 2] As for aforementioned condensation type gel, heat c 
onducting gel which is stated in theCIaim 1 which designates 
that it is a liquid state silicone gel of condensation curing type 
as feature. 

[Claim 3] Heat conducting gel where aforementioned silicone 
oil designates that multiple kinds ofthe one, two or more kinds 
is selected from group which consists of dimethyl silicone oil , 
the methylphenyl silicone oil , amine-modified silicone oil and 
epoxy-modified silicone oil as feature, states in Claim 1 or 2. 
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[Claim 4] Heat conducting gel where aforementioned thermal! 
y conductive filler designates that multiple kinds ofthe one, two 
or more kinds is selected from group which consists of boron 
nitride , the silicon nitride , aluminum nitride and magnesium 
oxide as feature, states in Claim 1 , 2 or 3. 

[Claim 5] Blend of aforementioned condensation type gel and 
aforementioned silicone oil, As for blend ratio of thermally 
conductive filler in blend of aforementionedthermally 
conductive filler, heat conducting gel which designates that it is 
a 20 to 80 % of total weight as feature,states in Claim 1,2,3 
or 4. 

[Claim 6] Heat conducting gel where proportion of aforement 
ioned condensation type gel and theaforementioned silicone oil 
designates that it is a 1:2 as feature, statesin Claim 5. 

[Claim 7] Heat conducting gel which is stated in Claim 1, 2, 3, 
4, 5 or 6 which designates that degree of penetrationis 5 to 200 
as feature. 

[Claim 8] Heat conducting gel which is stated in Claim 1 , 2, 3 , 
4, the 5, 6 or 7 which designate that thermal conductivity is 0. 
8 to 1 . 1 w/m * k asfeature. 
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[Description of the Invention] 
[0001] 

rTerhnnlomcal Field of Invention] This invention is something 

^ CI - - -> 

regarding heat release sheet which lies between with thepower 
transistor , diode , CMOS or other heat generating member and 
heat exchange part (heatsink) of metallic which whichurges 
heat exchange are installed in electronic equipment etc is 
something whichrelates to heat conducting gel which possesses 
high adhesiveness and high heat conductivity whichdesignate 
especially silicone gel as main component. 

[0002] 

[Background of Invention] It is close, time, as for electronic eq 
uipment portability and space-savings etcbeing seriously 
considered, as miniature weight reduction is sought, acceleration 
of the clock cycle is advanced regarding equipment which 
installs kind of microprocessorwhich is represented in 
notebook type personal computer etc. As for acceleration of 
this kind of clock cycle increasing heat emission, spaceguaranty 
because heat escapes furthermore due to miniature weight 
reduction , has becomedifficult. 

[0003] By way aforementioned microprocessor , As for heatsin 
k which is used as heat releasing member of heat which 
occurswith power transistor and diode or other heat generating 
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member, things such as various material and shapeis developed 
from until recently, although it has improved, unless the heat 
releasing member and heat generating member are adhesive to 
mechanical, contact thermoresistivity increasing,heat 
conduction loss occurs heat release capacity of heatsink unit, 
heat emission efficiency decreases as result. In other words, in 
order on external appearance to be adhesive, being visible, 
actually as for contact surface because it is a relief, heat 
releasing member and theheat generating member it is not a 
surface contact and it has become point contact. Therefore it is 
decided with that ( contact thermoresistivity it is large. ) air 
where thermal conductivity is lowlies between other than 
contact point, heat emission efficiency decreases. 

[0004] In order to decrease this kind of contact thermoresistivi 
ty, lying between with heat releasing memberand heat 
generating member, in order that it makes contact of both 
dense,there is also a technique which applies silicone oil to 
contact surface, but thelocking means of separate heat releasing 
member becomes necessary. Then " heat release sheet " which 
can keep heat releasing member various it is developed, thisheat 
release sheet heat discharge property (high heat conductivity), 
conformity ( softening and elasticity ) and tear strength is 
required as thecharacteristic. As disclosed in Japan Examined 
Patent Publication Sho 47 -7150 number etc as one example, 
main component isdesignated as silicone rubber ( polyolefin 
type elastomer and vinyl acetate copolymer ) etc, technique 
which adds filler (Such as boron , boron nitride , alumina , 
aluminum nitride , aluminum hydroxide , zinc oxide , quartz , 
silicon carbide , graphite and magnesium oxide) inorder to give 
thermal conductivity is known. 

[0005] There is with a addition type and a condensation type i 
n silicone gel which is a one example of themain component of 
this kind of heat release sheet, but with addition type hardening 
inhibition due to thefiller occurs, there is a possibility of 
becoming something where the mechanical strength ( tensile 
strength and tear strength ) is low. Because of this gel of 
condensation type which possesses mechanical strength 
whichthe hardening inhibition does not occur, is high it is ideal 
as base material. In other words assures improvement of 
adhesion from viewpointwhich, mechanical properties, 
softening and elasticity is required on one hand, It is necessary, 
to raise filled amount of aforementioned filler fromthe 
viewpoint which assures improvement of thermal conductivity 
this way when theproperties which you call adhesion and 
thermal conductivity and differs is requiredsimultaneously when 
it becomes, technique of grant of theaforementioned thermal 
conductivity adhesion and comes to point of withdisplaying 
properties which reciprocal is done in a manner of 
speakingcauses technology problem of antinomy. 
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[Development was tried technology problem] It is something w 
hich designates that this inventor standing in regard 
torecognition of this kind of background, granted conformity 
and thermal conductivitywhich are required " heat release sheet 
" as develops novel heat conducting gel as technology problem. 
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[0007] 

[Means to Solve the Problems] Namely heat conducting gel whi 
ch is stated in Claim 1, including with the condensation type gel 
and silicone oil and thermally conductive filler, becomes with 
fact that with the ambient temperature it has hardened in gel as 
feature. According to this invention, is possible high 
adhesiveness , high mechanical strength andthe fact that high 
heat conductivity is granted to heat conducting gel. 

[0008] As for aforementioned condensation type gel, it become 
s with fact that it is aliquid state silicone gel of condensation 
curing type as feature in addition as for heat conducting gel 
which isstated in Claim 2, in addition to aforementioned 
requisite. According to this invention, giving desired thermal 
conductivity with properties of theliquid state silicone gel of 
condensation type that, with filler addition does not pull up the 
hardening inhibition, there are not times when it impairs 
adhesion. 

[0009] As for aforementioned silicone oil, it becomes with fact 
that themultiple kinds of one, two or more kinds is selected 

r._ __ ^r^u^ j:*^^-^u.a 

methylphenyl silicone oil , amine-modified silicone oil and 
epoxy-modified silicone oil as feature furthermore andas for 
heat conducting gel which is stated in Claim 3, in addition to 
theaforementioned requisite. According to this invention, there 
are not times which it is possible,impairs adhesion to prevent 
high curing due to addition of the filler. 

[0010] As for aforementioned thermally conductive filler, it bee 
omes with fact that themultiple kinds of one, two or more kinds 
is selected from group which consists of the boron nitride , 
silicon nitride , aluminum nitride and magnesium oxide as 
feature furthermore andas for heat conducting gel which is 
stated in Claim 4, in addition to theaforementioned requisite, 
good thermal conductivity can be granted according to this 
invention, vis-a-vis thecondensation type gel where thermal 
conductivity is bad. 

[001 1] Furthermore and as for heat conducting gel which is stat 
ed in Claim 5, inaddition to aforementioned requisite, blend of 
aforementionedcondensation type gel and aforementioned 
silicone oil, As for blend ratio of thermally conductive filler in 
blend of aforementionedthermally conductive filler. It becomes 
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with fact that it is a 20 to 80 % of total weight as feature. 
Preventing high curing of condensation type gel according to 
this invention, withthe silicone oil it can grant good adhesion, 
it can grant good thermal conductivity with the thermally 
conductive filler . 

[0012] As for proportion of aforementioned condensation type 
gel and aforementionedsilicone oil, it becomes with fact that it 
is a 1 :2 as featurefurthermore and as for heat conducting gel 
which is stated in Claim 6, inaddition to requisite which is stated 
in aforementioned Claim 5. According to this invention, good 
adhesion can be granted to blend ofthe blend , or 
aforementioned condensation type gel of condensation type 
gel and silicone oil andthe blend and thermally conductive filler 
of silicone oil. 

[0013] Furthermore and heat conducting gel which is stated in C 
laim 7 designates thatthe degree of penetration is 5 to 200 in 
addition to aforementioned requisite, asfeature. According to 
this invention, heat conducting gel sticking both by factthat it 
lies between with heat generating member and heat releasing 
member, it can acquire effective surface contacting state 
condition. 

[0014] Furthermore and heat conducting gel which is stated in C 
laim 8 becomes withthe fact that thermal conductivity is 0.8 to 
1.1 w/m * k in addition to aforementionedrequisite, as feature. 
According to this invention, by fact that it lies between with 
theheat generating member and heat releasing member from 
heat generating member to do heat conduction to heat releasing 
member in iheefncieut it is possible heat conducting gel. 

[0015] 

[Embodiment of Invention] You explain concretely below, con 
ceming heat conducting gel of this invention, heat conducting 
gel of this invention becomes with condensation type gel , 
silicone oil and thermally conductive fiUeras main component. 
When you explain concretely concerning these each 
component, theaforementioned condensation type gel liquid 
state silicone gel is one type when it classifies withthe curing 
reaction type which originates in blend composition, it becomes 
with the base polymer , crosslinking agent , curing catalyst 
and filler and additive etc as component. 

[0016] In addition, there is a multicomponent form above singl 
e component form and two-component form in 
theaforementioned liquid state silicone gel . one component 
liquid state silicone gel reacts with moisture vapor (water) in air 
by pushing out to theoutside from in sealed container, 
hardening starting from surface, issomething which it advances 
to inside, it hardens with room temperature. On one hand, 
when two-liquid where properties differs is mixed,following to 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation. ISTA cannot P.6 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 98189838 Machine Translation 



- FirstPass 



time passage, it hardens advances two components liquid state 
silicone gel. This curing mechanism is hydrolytic condensation 
reaction, it can use propyl orthosilicate or other alkoxysilane 
mainly as crosslinking agent, inaddition existence of catalyst 
and water is essential, two components liquid state silicone gel 
of this kind of condensation type, displays properties that 
generallydoes not cause hardening inhibition with adhesiveness. 
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[0017] As aforementioned base polymer it can use polysiloxane 
(-Si -O -} as one example, substituent on silicon atom of this 
polysiloxane (-Si -O -) is methyl group generally, but tothe 
heat resistance and ultralow temperatxire behavior grant 
trifluoropropyl group or other fluorination carbonizing 
hydroxy group it can use for solvent resistance 
improvementthe phenyl group. 

[0018] As aforementioned crosslinking agent, with single comp 
onent form with two-component form Si(0R)4 etc it can use 
RSiX3 , (X: methoxy and ketoxime group etc. Such as R: 
methyl and ethyl group). 

[0019] As aforementioned curing catalyst, it can use organ otin 
compound , organotitanium compound and the amine type 
compound etc. In addition it can use fine powder silica , 
calcium carbonate powder and quartz powder etc as 
theaforementioned filler. This kind of condensation type gel, 
aforementioned base polymer , mixing each component to 
theuniform roll mixer , making use of planetary mixer or 
continuous kneader or other various kneader, isproduced 
crosslinking agent , curing catalyst and filler and additive etc. 

[0020] Next you explain concerning silicone oil. silicone oil de 
signates dimethyl polysiloxane as main skeleton, introduces 
variousorganic functional group into side chain or main chain 
end and becomes. And regarding to this invention, multiple 
kinds of one, two or more kinds is selected fromthe group which 
consists of dimethyl silicone oil , methylphenyl silicone oil , 
amine-modified silicone oil and theepoxy-modified silicone oil. 
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[0021] Next you explain concerning thermally conductive filler. 
Regarding to this invention, thermally conductive filler is 
selected multiple kinds of one, two or more kindsfrom group 
which consists of boron nitride , silicon nitride , aluminum 
nitride andthe magnesium oxide. You explain concerning one 
example of filler which uses boron nitrideamong these when, 
this ceramic which calcines nitride of boron which hasthe 
Chemical Formula of BN, is something which is made fine 
powder of the average particle diameter 3.5 to 0.8 m extent, 
although because it is displayed as stacking stacking of 
thehexagonal net surface where crystal structure is similar to 
graphite, chemical and physicalcharacteristic have been 
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similar to graphite, quite high insulating property isshown, color 
is white. As other characteristic, it is a true specific gravity 2. 
26 and a low dielectric loss and such as it ishigh you can list 
insulating property. 

[0022] When and, heat conducting gel of this invention is prod 
uced, blend of theaforementioned condensation type gel and 
aforementioned silicone oil, blend ratio of thermally conductive 
filler in blend of aforementioned thermally conductive filler. 
Mixing as 20 to 80 % of total weight you obtain heat 
conducting gel. First adding curing agent to primary agent of 
condensation type gel, until it blendsequally, it agitates to 
satisfactory making use of mixer etc. after that, it mixes 
silicone oil and thermally conductive filler, 5 to 10 min extent 
defoaming itdoes next making use of vacuum pump and 
dessicator. Furthermore with ambient temperature hardening in 
gel after that, with thedoctor blade method , calender roll 
method and extrusion etc, this mixed solution to sheet of the 1. 
5 mm thickness extent, it attaches release sheet to both 
surfaces, cuts off in appropriatesize. 

[0023] As for heat conducting gel of sheet which it acquires in t 
his way, degree of penetrationwhich was measured with JIS 
K(K -2207 -1980 50gload) is 5 to 200, is something where 
the thermal conductivity has characteristic of 0.8 to 1.1 w/m * k 
and preferably 0.9 to l.Ow/m * k. As for this thermal 
conductivity being a value which is acquired in Working 
Example whichit mentions later, somewhat fluctuation occurs in 
association dueto thickness and periphery environment etc of 
heat conducting gel. You explain concretely below, concerning 
Working Example where this invention isdesirabie. 

[0024] 

[Working Example 1] As condensation type gel, Wacker suppli 
ed RTV253 IP was used. In addition Wacker supplied dimethyl 
silicone oil AK35 it used as silicone oil. Furthermore Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985) supplied 
BNBP was used and as thermally conductive filler. And 
proportion (weight ratio) of condensation type gel and silicone 
oil 1 :2, in addition theblend of condensation type gel and 
silicone oil and proportion (weight ratio) of thermally 
conductive filler weredesignated as 70:30. thermal conductivity 
gel which it acquires in this way, degree of penetration which 
was measuredwith JIS K(K -2207 -1980 50g load) was 85, 
characteristic, in addition thermal conductivity l.Ow/m * 
kacquired. 

[0025] 

[Working Example 2] As condensation type gel, Wacker suppli 
ed RTV2531P was used. In addition Wacker supplied dimethyl 
silicone oil AK35 it used as silicone oil. Furthermore Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985) supplied 
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SiN Fl was used and as thermally conductive filler. And 
proportion ( weight ratio ) of condensation type gel and silicone 
oil 1 :2, in addition theblend of condensation type gel and 
silicone oil and proportion (weight ratio) of thermally 
conductive filler weredesignated as 35:65. thermal conductivity 
gel which it acquires in this way, degree of penetration which 
was measuredwith JIS K(K -2207 -1980 50g load) was 55, 
characteristic, in addition thermal conductivity l.Ow/m * 
kacquired. 

[0026] 

[Working Example 3] As condensation type gel, Wacker suppli 
ed RTV2531P was used. In addition Wacker supplied dimethyl 
silicone oil AK35 it used as silicone oil. Furthermore Toyo 
Aluminum K.K. (DB 69-286-3004) supplied AIN UM70 was 
used and as thermally conductive filler. And proportion (weight 
ratio) of condensation type gel and silicone oil 1 :2, in addition 
theblend of condensation type gel and silicone oil and 
proportion (weight ratio) of thermally conductive filler 
weredesignated as 30:70. thermal conductivity gel which it 
acquires in this way, degree of penetration which* was 
measuredwith JIS K(K -2207 -1980 50gload) was 50, 
characteristic, in addition thermal conductivity l.Ow/m * 
kacquired. 

[0027] 

[Working Example 4] As condensation type gel, Wacker suppli 
ed RTV253 IP was used. In addition Wacker supplied dimethyl 
Silicone Oil AIC35 it used as silicone oil. FurtliciiTiorc Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985) supplied 
BNBP and Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056- 
8985) supplied SiN Fl were used and as thermally conductive 
filler. And proportion (weight ratio) of condensation type gel 
and silicone oil was designated as l:2,the proportion of 
thermally conductive filler of aforementioned two kinds was 
designated asthe 1:1, furthermore , blend of condensation type 
gel and silicone oil andthe proportion (weight ratio) of blend of 
thermally conductive filler were designated as 60:40. thermal 
conductivity gel which it acquires in this way, degree of 
penetration which was measuredwith JIS K(K -2207 -1980 
50g load) was 50, characteristic, in addition thermal 
conductivity 0.9w/m * kacquired. 

[0028] 

[Effects of the Invention] Heat conducting gel of this invention 
being something which becomes above bypossessing kind of 
constitution which is expressed, like below haseffect. First 
preventing high curing of condensation type gel with silicone 
oil , it can grantthe good adhesion, it can grant good thermal 
conductivity with thermally conductive filler . hardening 
inhibition due to addition of filler due to fact that theeffect 
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which is brought and by constitution which is stated ineach 
Claim operates synergistic is not pulled up, offer of heat 
conducting gelwhich possesses adhesion and thermal 
conductivity which are required making useof condensation type 
silicone gel where tensile strength is strong, " heat release sheet 
" as in this material becomespossible. Therefore heat 
conducting gel sticking both by fact that it liesbetween with heat 
generating member and heat releasing member, be able to 
acquire effective surface contacting statecondition, it is possible 
from heat generating member to do heat conduction to heat 
releasing^memberin efficient. 
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